Objective: To investigate the relationship between depressive symptoms and preterm birth (PTB) while adjusting for social support, both general and from the father of the baby. Design: Retrospective study design. Setting: Participants of the Life-course Infl uences of Fetal Environments (LIFE) study were recruited from a suburban hospital in Metropolitan Detroit, Michigan. Participants: The LIFE data consisted of 1,410 self-identifi ed Black women age 18 to 45 years; 1,207 women were included in this analysis. Methods: Women were interviewed using a structured questionnaire administered 24 to 48 hours after birth during their postpartum hospitalization. Data on the newborns and their mothers' health were collected through medical record abstraction. The Center for Epidemiologic Studies Depression Scale (CES-D) was used to measure symptoms of depression. The CES-D scores ≥23 were considered severe symptoms of depression. Modifi ed Poisson regression models were built using a stepwise approach to assess association between symptoms of depression and PTB.
Measures
Exposures: Using the Center for Epidemiologic Studies Depression Scale (CES-D), the study assessed self-reported symptoms of depression on a continuous scale designed for use in general population depression surveys (Radloff, 1977) . The CES-D is a 20-item instrument; participants report how often during the past week they experienced symptoms of depression (e.g., I thought my life had been a failure, I felt sad and I had crying spells) using a 4-point Likert scale (0 = "rarely" to 3 = "most or all of the time"). The CES-D summary score ranges from 0 to 60; a score ≥23 refl ects severe symptoms of depression and is correlated to depression diagnosis (Hoffman & Hatch, 2000) . The Cronbach α for the CES-D for the sample was 0.87.
Outcome: Preterm birth was defi ned as birth prior to 37 completed weeks of gestation. Gestational age P reterm birth (PTB), birth occurring at less than 37 completed weeks of gestation, is a leading cause of perinatal morbidity (Accortt, Cheadle, & Dunkel Schetter, 2015; Martin, Hamilton, Osterman, Driscoll, & Drake, 2018) . Although rates of PTB in the United States have signifi cantly declined since 2006, they are still higher than in other western developed countries such as Canada and the United Kingdom (Garn, Nagulesapillai, Metcalfe, Tough, & Kramer, 2015) . An additional concern is the unequitable distribution of PTB between race/ethnic groups. In 2016, the PTB rate in the United States was 9.8%; however, it was 13.8% for non-Hispanic Black or African-American women and 8.88% for non-Hispanic White women (Martin et al.) . Though medical conditions (e.g., hypertensive disorders) and social determinants of health (e.g., low levels of education, and lack of social support) have been linked to a higher risk for PTB, these factors do not entirely account for the disparities in PTB between non-Hispanics Black and African Americans (hereafter referred to as Black) and non-Hispanic White women (hereafter referred to as White). Symptoms of depression may play a role in this health disparity.
Symptoms of depression among pregnant women continue to be a major problem in the United States. It is estimated that roughly 14% of pregnant women experience major and minor depression during pregnancy as compared with 8% to 16% of nonpregnant reproductive-aged women (Gaynes et al., 2005) . Rates of symptoms of depression for Black and White women in the United States have been reported with considerable variability between groups. Some investigators found higher prevalence of symptoms of depression among pregnant White women (Cook et al., 2010; Mora et al., 2009) , whereas others have reported higher prevalence of symptoms of depression among pregnant Black women (Cubbin, Heck, Powell, Marchi, & Braveman, 2015; Liu, Setse, Grogan, Powe, & Nicholson, 2013) . Variability may be because pregnant Black women are less likely to seek and receive specialist mental healthcare compared with their White counterparts (Ward, Wiltshire, Detry, & Brown, 2013) . Research on the impact of symptoms of depression on pregnant women's perinatal outcomes has increased over the recent years (Ibanez et al., 2012) , but the impact of maternal symptom of depression on risk of PTBs among Black women is less understood.
Pregnant women with poor fi nancial status are negatively affected when there is a disruption in their social support network (Liu et al., 2013) . In absence of support from a domestic partner, pregnant women may depend on their friends as the main source of social support throughout the period of pregnancy and childbirth (Byrd-Craven & Massey, 2013 
Modifi ers:
The following three measures were used to assess SES: educational attainment (< high school, high school graduate, > high school), total family income (<$35,000; ≥$35,000; or missing) and current subjective fi nancial situation (coded as 1 = "very poor", 2 = "barely enough to get by", 3 = "enough to get by", 4 = "more than enough" and 5 = "well to do"). The median income reported among LIFE participants was $35,000.
Covariates. Two types of social support were included in the analysis: general and FOB social supports. General social support was measured by the modifi ed Medical Outcomes Study Social Support Survey using pregnancy as the recall period (Misra, O'Campo, & Strobino, 2001; Sherbourne & Stewart, 1991) . This scale uses a 5-point Likert scale (1 = "none of the time" to 5 = "all of the time") for respondents to answer 11 items on general social support (e.g., someone to help you if you were confi ned to bed, someone to take you to the doctor if you needed it). The social support score can range from 11 to 55, with higher scores representing higher levels of social support. The instrument was reliable in our study (11 items; α = 0.76).
To examine the support from the FOB, two subscales from the Social Networks in Adult Relations Questionnaire (Antonucci, 1986) were used to examine quality of paternal and maternal relationships. The FOB supportive social support subscale includes fi ve items representing the degree to which the father/mother relationships are supportive; items focus on maternal perceptions of father as a confi dant, their closeness to each other, reciprocity in sharing of feelings, sharing problems with each other, and an overall good relationship with each other. The FOB confl ict social support subscale includes four items that measure the level of confl ict in the father-mother relationship; items refl ected the mothers' evaluation of the father criticizing other, father criticizing mother's friends, making each other feel tense in the relationship, and fi ghting or arguing as a couple. Factor analysis using orthogonal varimax rotation was used to reduce FOB support into subscales with each factor having an eigenvalue greater than 1.0 (Pedhazur & Schmelkin, 2013) . Combined FOB scales had a Cronbach α = .84.
Other covariates included in analyses as potential confounders were maternal age (continuous), marital status (single vs. married or cohabiting), smoking (never smoked vs. smoked in during pregnancy or in past 12 months), parity (no previous live births vs. 1 previous live birth or ≥2 previous live births), history of PTB (no previous live births vs. prior PTB).
Data Analysis
We used STATA version 13 (College Station, TX) for data analysis. Descriptive statistics were used to summarize the variables. To examine the distribution of PTB by maternal characteristics, we conducted bivariate analyses using modifi ed Poisson regression models to estimate the unadjusted prevalence ratio (PR) and associated 95% confidence interval (CI). In multivariate analyses, models were built using a stepwise ap- analysis were assessed for missing values. Participants with missing income (11.2%) were treated as a separate category. Fewer than 5% of women had missing data on covariates (except income), CES-D, and PTB; hence, listwise deletion was performed. Women with missing data (n = 203) were not different from those in the fi nal analytic sample (n = 1,207).
Results

Sample Characteristics
Sample characteristics are described in Table 1 . Of the 1,207 women in sample, 17.1% had PTB and 20% had CES-D scores ≥23. The mean CES-D score for the sample was 15.3 ± 9.8. Women in the sample were relatively young (M = 27.3 ± 6.20) and the majority were married (18.39%). The sample was socioeconomically diverse; 20.2% were above the median income ($35,000), 34% > high-school education, and 15.5% reported their fi nancial situation as more than enough/well to do. Thirty-one percent of the women had high social support.
Symptoms of Depression, Support, and Preterm Birth
Bivariate analysis showed a signifi cant association between PTB and symptoms of depression (Table 1) . Women with CES-D score ≥23 were about 70% more likely to have a PTB than women with CES-D scores <23 (PR = 1.68, 95% CI: 1.24-2.16). General support was not associated with PTB (PR = 0.94, 95% CI: 0.81-10.9) nor was FOB support (PR = 1.50, 95% CI: 0.77-2.94). Neither maternal education nor fi nancial situations were signifi cantly associated with PTB; however, women with income <$35,000 were 40% more likely to have PTB than women with income ≥$35,000 (PR = 1.4, 95% CI: 1.01-1.80). Multivariate analysis (Table 2) showed that after adjustment for sociodemographics and both general and FOB social support, there was a signifi cant association between symptoms of depression and PTB. Probability of PTB for women experiencing severe symptoms of depression was 84% greater than women with CES-D scores <23 (PR 1.84, 95% CI: 1.40-2.40). Neither general social support nor the FOB supportive subscale was signifi cantly related to the rate of PTB. However, the FOB confl ict subscale was signifi cantly associated with the rate of PTB. Women with greater FOB confl ict were 21% more likely to have PTB compared with women reporting less confl ictive relationships with the FOB (PR 1.21, 95% CI: 1.04-1.40).
Socioeconomic status modifi es the association between depressive symptoms and preterm birth.
Stratifi cation by Education. The percentage of women with CES-D ≥23 was 18.52%, 16.65%, and 17.51% for women with no college education, some college education, and those with at least an associate's degree, respectively (Table 3) . Among women with some college education, greater symptoms of depression were associated with the rate of PTB (PR 1.66, 95% CI: 1.17-2.35). This association was not observed among women with no college education (PR 1.98, 95% CI: 1.04-3.77) or women who had at least an associate degree (PR 0.94, 95% CI: 0.29-3.06).
Stratifi cation by Financial Status. Women who reported their financial situation as "poor" or "not enough to get by" were more likely to have a CES-D score ≥23 (21.88%) than women who reported having "enough to get by" (17.36%) or "more than enough to get by" (15.81%). In analyses stratifi ed by women's fi nancial situation (Table 3) , a signifi cant association between symptoms of depression and PTB was found among women who perceived their fi nancial status as "poor" or "not enough" (PR 0.94, 95% CI: 0.58-1.51) or among women reporting having "enough to get by" (PR 0.94, 95% CI: 0.72-1.23). However, among women who perceived their fi nancial situation as "more than enough" or "well-todo," women with CES-D scores ≥23 were twice as likely to have PTB compared with women with CES-D scores <23 (PR 2.18, 95% CI: 1.36-3.49).
Stratifi cation by Income. Women with household income <$35,000 had a higher frequency of symptoms of depression than women with reported income ≥$35,000 (51.7% vs. 32.6%). In regression models stratifi ed by income, depressive symptoms were signifi cantly associated with PTB among women who had a household income of ≥$35,000 (PR = 1.73, 95% CI: 1.05-2.86) and those who had their income data iStock 
Discussion and Clinical Implication
We explored the relationship between symptoms of depression and PTB in the presence of social support. Women who reported having CES-D scores ≥23, which indicate severe symptoms of depression during pregnancy, had increased odds of PTB as compared with women who had CES-D scores <23. Our results are similar to previous studies that found an association between symptoms of depression and PTB (Giurgescu et al., 2015; Orr, James, & Blackmore Prince, 2002) . Maternity nurses should assess for symptoms of depression in pregnant Black women. Referrals for mental healthcare providers might benefi t these women and improve birth outcomes. Lack of social support has been related to higher risk of PTB (Nkansah-Amankra, Dhawain, Hussey, & Luchok, 2010). We did not fi nd a relationship between general social support or supportive FOB support and PTB. However, we found that women who reported confl ict with the FOB were more likely to have PTB. Similarly, Steinberg, Sanders, and Cousens (2016) found that women in unstable relationships with the FOB were more likely to have smallfor-gestational-age infants compared with women in stable relationship. These fi ndings suggest that confl ict with the FOB increases the risk of adverse pregnancy outcomes. Our fi ndings showed that after simultaneous adjustment for all socioeconomic and social support (both general and FOB), there was a signifi cant association between symptoms of depression and PTB. Maternity nurses should encourage fathers to participate at prenatal visits, to ask questions about the pregnancy and birth, and to prepare for the birth of their infants. Nurses should encourage women to seek support beyond the FOB. Family and friends, churches, and community members could offer support to pregnant women in order to improve mental healthcare and birth outcomes for these women.
Strengths and Limitations
As an observational study, there are limitations. Because we recruited and interviewed women 24 to 48 hours postpartum, we are not able to infer a causal relationship between symptoms of depression and PTB as this is a time order threat to causality. Our measure asks about depressive symptoms in the prior 7 days that includes the last days of pregnancy. However, enrolling women immediately during their postpartum hospital stay may increase generalizability of our results as we were able to include women with late, interrupted, or sporadic prenatal 
